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Abstract

Objective: To explore the correlation between serum miR-425-5p and cognitive impairment (CI) in
patients with type 2 diabetes mellitus (T2DM), so as to provide reference for the early prevention
and treatment of CI. Methods: 135 T2DM patients admitted to the hospital from January 2024 to
December 2024 were selected and divided into a CI group and a non CI group based on the evaluation
results. The correlation between serum miR-425-5p and Cl was analyzed. Results: Among 135 T2DM
patients, 51 cases had cognitive dysfunction, with an incidence rate of 37.78%. The proportion of
female patients, aged = 60 years, and with education below college level in the CI group was higher
than that in the non CI group (P < 0.05); the miR-425-5p level in the CI group was lower than that in
the non CI group (P < 0.05), and the moderate group was lower than the mild group (P < 0.05); MiR-
425-5p is positively correlated with MMSE score (P < 0.05); in multivariate logistic analysis, female
(OR = 2.976), age = 60 (OR = 3.483), and disease duration = 10 years (OR = 3.847) were identified
as risk factors for comorbid Cl in T2DM patients (P < 0.05). Elevated serum miR-425-5p (OR = 0.028)
and education level of college diploma or above (OR = 0.173) were identified as protective factors
for comorbid CI in T2DM patients (P < 0.05). Conclusion: The serum miR-425-5p level in T2DM pa-
tients with Cl is abnormally reduced and is related to the severity of Cl. Gender, age, education level,
disease duration, and miR-425-5p are all independent influencing factors for T2DM patients with
CL
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1. 5|

T2DM {EAMERE I - B, Al FEZ MEEE 28, Hrh Cl /2 T2DM 835 5 W RAEZ —
[1]o WEPRHT, XF T2DM &35 CI BIPPAl 32 BAR T B RVPAG H 45 SRR R ILHAT ZR-& I, SRIMZ 7%
EAE—E s, H2 5% %28 2 MK R [2]. miR-425-5p 1E—F B B {1/ RNA (microRNA),
55 2 Rl (1) ) A gk R B VA O, B TIRIR AR 2 0%, AE s L B 2 MR oise,
FREMEILE S BO LRI E3]. AHOE[ATRI, MM b miR-425-5p 5 0H 4 A7 £ A
HDIREE VIR, AT LMEAVAL CI I EZdE R, A1, HATEHX miR-425-5p 5 T2DM i CI [AH
SNTHIEEEIRIE . 2Tk, ARBFFCE RN T2DM &3 Cl IS BAISWT Ja 155 Waill 2 7iJs P1Aik 32 o 0
ik

2. WREFHE
2.1 ANRHBRIRE

IANFRE: (1) ZZBAMEFET: (2) f5 T2DM 2WibsdE[5]; (3) ik >18 % (4) #hEIHME ¢
AW TN RNV HERRARIE: (1) ANAS P Elin AR SEm SRR Cls (2) MEMG, BT HEE
FESIIREA 4 (3) AAFHNIN LBV A2 AE AR (4) S IR AT Jy BL RS & RIBFEIGSE
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2.2. —M¥ER

LR RS MHEAC TS 2022-MER-136), #EHL 2024 4 1 H~2024 4 12 AR ABAR 135
Bl T2DM £, HRYEEH I 28 G RS B R R(MMSE) P 041, <27 438 CLA, >27 4k
Cl 2, CIZHMRHE ™ HREFE i — 20 7 MR FEH (221 73 )FIh FEZH (<21 47).

23. A&

FHE A R I, 8 FH 2R 3R A m AN SRECRR S R UL A i A4s, FH TRIzol $2ELAMA4 RNA,
FH T #5554 8 cDNA, 1T RT-gqPCR 346l miR-425-5p, 51#1541(5-3): miR-425-5pF: GGGGAGTTAG-
GATTAGGTC, R: TGCGTGTCGTGGAGTC; W% U6F: CTCGCTTCGGCAGCACA, R: AACGCTTCAC-
GAATTTGCGT, HATAW T L) A R AR ¥t %6E & PCR AU NARF IR E : 95°CFilAs it
30s, 95°CAM:5s, 60CiE-k 30s, 95°CLEff 15s, 40 Cycles, BHL Ct{H, i 2-2AC 5 H HIFEH
XA . FRCERRTE B I — ARl R EE M. R SRR RS,

24. GitFaeE

i H SPSS 26.0 iiT A Ab 3, THEUBTRIAMNEL. RERoR, HH 285, IFRERHXts ®oR, f
F 56, AHSEMERH Pearson 7041, £ K Z Logistics [B1 V34347 Cl LMK &, P < 0.05 A%ERE
EENES-9'8

3. &R
3.1 FEBE—RHERNXIEE

AV A IR EL 135 6] T2DM i3, b B 72 61, 4 63 ], i 38 ¥~85 %, “F14(63.63
7.75) %, o 51 BIA FHN RIS RERERT, KA N 37.78%, BT HLE Cl 4LRIEE Cl 4L i — MR,
ZEREIR CLAN LM, Tl >60 5. U N KL DUR 83 Lol (23 & T 76 CI 4(P < 0.05), MZH
(B BMI. B 2 I sE 1) 22 S e g2 (P > 0.05), L% 1.

Table 1. Comparison of general data between the two groups [n (%)]

=1 FMEA—ARFERITEEN (%)]

— R Cl 41(n =51) JG Cl #H(n =84) b P

) 5 20 (39.22) 52 (61.90) 6.564 0.010
7 31 (60.78) 32 (38.10)

et >60 % 38 (74.51) 43 (51.19) 7100 0.007
<60 % 13 (25.49) 41 (48.81)
>24 kg/m? 27 (52.94) 49 (58.33)

BMI 0.375 0.540
<24 kg/m? 24 (47.06) 35 (41.67)
\ KE R 6 (11.76) 27 (32.14)

RRE 7.135 0.008
AR KELLF 45 (88.24) 57 (67.86)
>10 4 39 (76.47) 40 (47.62)

i 10.882 0.001

G <10 4 12 (23.53) 44 (52.38) )

<) 23 (45.10) 31 (36.90)

‘ 0.888 0.346
AL N 28 (54.90) 53 (63.10)
. H 17 (33.33) 22 (26.19)

i 0.788 0.375
Pk ¥ 34 (66.67) 62 (73.81)
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3.2. BHEBHEMFIMDE miR-425-5p FIAXTEL
CI 2H 883 L i5 M4 miR-425-5p RiE /K2 EF# KT Cl (P < 0.05), W% 2.

Table 2. Comparison of serum exosome miR-425-5p expression between CI group and no Cl group (X £s)
F 2. CIAS R Cl AMIMIESNE A miR-425-5p FIAXTEL(X £5)

2H 51 n I3 44 miR-425-5p
Cl 4 51 0.65+0.14
JClA 84 0.89 £0.17
t 8.484
P <0.001

Hh B2 ZH R R ALY AP A miR-425-5p ik /KT R E TR ZA (P < 0.05), W& 3.

Table 3. Comparison of serum exosome miR-425-5p expression in patients with different disease severity (X +s)

% 3. FERHIEE EILE B EMEIMLI miR-425-5p FATIEL(X £5)

2H 51 n I3 44 miR-425-5p
BREEAH 24 0.74+0.12
RS 27 0.56 +0.11
t 5.505
P <0.001

3.3. [iE miR-425-5p 5 MMSE ¥4y U#H %14

Pearson FHRME M AT4E R 7R, T2DM &35 I L 744 miR-425-5p 5 MMSE 1¥4) &2 2 3 IEAHK,
MR B r = 0.644 (P <0.05), W4 1.
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Figure 1. Scatter plot of the correlation between serum exosome miR-425-5p and MMSE score
1. ;&SN miR-425-5p 5 MMSE 43 RHE % 14 B = &
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3.4. T2DM &3t Cl Bl EE S

% A& Logistic [F1H 2/~ 21 (OR = 2.976). F#% > 60 (OR = 3.483). JiifE > 10 4£(OR = 3.847) ~f
B2, SCIFRE MR % S BA E(OR = 0.173) ALy 7 #h44 miR-425-5p F+75(OR = 0.028) AR R 2, W
% 4,

Table 4. Multivariate logistic regression analysis of T2DM combined with ClI

#< 4. T2DM &3 Cl 9% E 2 Logistic V35347

B3 B SE Wald P OR 95% ClI
51 1.001 0.537 4,127 0.042 2.976 1.039~8.523
Gt 1.248 0.549 5.171 0.023 3.483 1.188~10.212
AR -1.755 0.718 5.978 0.014 0.173 0.042~0.706
TitE 1.347 0.572 5.556 0.018 3.847 1.255~11.793
I iE Mk miR-425-5p  —3.567 1.023 12.158 <0.001 0.028 0.004~0.210
4. g

B AR\ 22 08 A0 2 R S AU A AR BR8N, T2DM & Bl A S Ag e it B KBk
0%, TP e IR BR A5 2 X WA () 4 0 SRl T2 RS 2B S, 338 T 38 DAL AR PR 48 A B2 R B, BB P
R ARSI AL LR A, Bl RS R 05, HEME R CL[6]. Ak, B PRI B A Pu 18 VAR B S0
LRGN RANAE, BEBOR R AR S IR 7, BV I 57 e e e ik, s e . Rtk A3 %2
5% T2DM B3 ClAH ST A KU R R IR A o ASCIRF 45 R 7R, 135 7 T2DM B3 45 51
Bl FENFI T RERERS, KA E )y 37.78%, H] T2DM B Cl KA A & o R PH AR B [ 7] 4538 1 W
SAEIX ZAE T2DM B3 R E CLIUR A, KIVREE CI W30y 10.28%, (KT ACHINT LR, ARE
T AW FAFEARAIR, WA —EMmZE, HS5WREARAR LM G R, EREES
N RAFAEZ T K. LRI, CLAN L. Fi >60 % LR N KT LN R #H B B35
T CIZH(P<0.05), UtHAZME. midd DR SO FE UG T2DM &3 KA CL B E RS R, Kb
PR BT AN WSS T I 22 5, AT BT i UM IR A SN UK, B4 2 8 0 S8 n . 1
e BB T AR D) BEIZ I R 1R, R U B 1 1& B Re 19855, B S KA Cle UG FERUR A 3 ]
RE FH T G 2 A R R R R, RPRE SR I R BN AN, TN T CI XU

MicroRNA(MIRNA)E A2 WList & i 42 (1) G 8k 7+, s #Em#0H] mRNA BBEis S 1R, 17z
S 5MARE ST IEVE KA IR AT RS AR . AR SCHIRT 4 SRR, Cl 4L (0 IS AM A miR-
425-5p FIEK TR EZELT I CLUL(P < 0.05), HEELH B3 i i #h il A& miR-425-5p FRIAKF R EK T
JEH (P < 0.05), BEHIIMLIE miR-425-5p (IR IA KA 14N Cl AR AR, &5 CI )™ BEAEEA K,
A>T & B T2DM i ) L3 A 4K miR-425-5p 5 MMSE 4> 5 8 3% IEAH (P < 0.05), #J A2 A
NIMLE MiR-425-5p FEAERFHZ eI Re TR A IR 7 TR R AR A, HARIA K R T e
SHEFZ TR, BEMAEEE Cl IR A RIR B8], Bh4h, IiE miR-425-5p i Al AL 52 Mk A
RAE M SRR, M55 T2DM &3 Cl R ELE] . 3F— 52 K E Logistic B4 HT &KL, %«
P£(OR = 2.976). ¥4 > 60 (OR = 3.483). Jife > 10 4£(OR = 3.847) 5y T2DM & &I Cl G HEE(P <
0.05), miR-425-5p F}(OR = 0.028) FISCALFE K+ L PA | (OR = 0.173)4 T2DM &35 3f Cl L4 A
#(P < 0.05).
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22 ERnA, T2DM &3 Cl B i SM bk miR-425-5p KV AL, H5 Cl ks ™ HmA s A
PRSI RS SRR . R REAT LIS AR miR-425-5p ¥y T2DM #3543 CI M e mi P 5 .
PR, miR-425-5p AT REME NiIFAl T2DM B3 Cl XS E Eigbs, @i BN IHRIENKT, FHiT 5
W CI U

SE K
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